ABSTRACT A new comprehensive data linkage system for the detailed investigation of occupational cancer has been established in the Danish Cancer Registry, providing employment histories back to 1964. All 382 cases of cancers of the sinonasal cavities diagnosed between 1970 and 1984 and kept on file in this data linkage system were analysed using standardised proportional incidence ratios (SPIR) to screen for industrial high risk areas for these malignancies in Denmark. Excess risks were confirmed among men and women employed in the manufacture of footwear and other leather products and of wooden furniture. No risk significantly above expectancy was observed among wood workers outside the furniture making industry. Excess risks were also seen among men in all areas of basic metal industries (SPIR = 184-562) and in a subset of workers in industries producing metal containers (SPIR = 329-600). Most unexpected were raised risks among employees of both sexes in making cocoa, chocolate, and sugar confectionery (SPIR = 535 for men and 860 for women); these, in combination with the observed risks among female employees in canning and preserving fruits and vegetables (SPIR = 778) and in farming (SPIR = 735) may point to a common aetiology. The obscuring effect of mass significance may, however, be another explanation. The new associations discovered in this large scale linkage study must therefore await further confirmation.
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Several occupations and industrial exposures have been associated with excess risks of cancers of the nasal cavity and paranasal sinuses. Owing to the rarity of these tumours in the population at large, identification of high risk groups has frequently been based on the recognition of a few cases with an attendant high incidence rate in the exposed group'; however, substantial knowledge of risk factors in the working environment has accumulated over the past 10-20 years. A firm association between employment in the furniture making industry and the occurrence of nasal adenocarcinomas has been shown in Europe and in North America.2" Woodworkers outside the furniture making industry also seem to be at risk.7 It is well established that workers engaged in nickel refining have an excess risk of developing cancers of the respiratory system, including cancers of the nasal cavity and paranasal sinuses.8 Raised risks have also been reported for workers exposed to chromium compounds,79 radium,'" mustard gas," and cutting oils,'2 and for workers engaged in making paint, lacquer, and glue. Among women, two cases were observed in canning and preserving fruits and vegetables versus 0-3 cases expected (SPIR = 778; 95% CI = 131-2571). Table 7 gives the risks of sinonasal cancer among male employees in selected subgroups of construction and trade and of community and social services. The significantly decreased risk among men in the main branch of community and social services (table 3) is due to a generally low risk in most subgroups of this branch (table 7) . Among male employees in public administration, police, and defence, only eight cases were observed versus 19-0 expected (SPIR = 42). Even more striking is the absence of sinonasal cancers among men in education and medical services and other social and related institutions (6 5 expected).
Discussion
This proportional incidence analysis of industrial work history and risk of cancer of the sinonasal cavities is based on 541 cases notified to the cancer Occupational risks ofsinonasal cancer in Denmark registry during 1970-84. Despite the limited number of cases and the large number of industrial activities tested, the results point to certain high risk occupations for this otherwise rare type oftumour. The highly significant excess risks of sinonasal cancer observed among male and female employees making footwear and other leather products and wooden furniture were expected owing to the well known carcinogenic potential of leather and wood dusts for these anatomical sites.5" It is, however, noteworthy that no case was detected either in the branch of forestry and logging (not shown in the tables) or among employees engaged in making wood and wood products other than furniture (2-1 cases expected among men and 01 among women). In carpentry only four cases were observed compared with 2-4 expected. These observations are in line with the results of most studies which have found that the risk of sinonasal cancer among woodworkers outside the furniture making industry is probably negligible.3' The most recent of these was a cohort study of workers in particle board, plywood, and formaldehyde factories and sawmills in Finland, in which no case was observed among 3805 workers who entered these industries between 1944 and 1966.35 A few studies have had results that contrast with these. In a Scandinavian case-control study exposure to softwood dust (birch included) was found to be associated with cancer of the sinonasal cavities, and most of the 13 cases included were construction and sawmill workers.7 Likewise, recent data from a Dutch study suggest a more than tenfold increased risk of adenocarcinoma of the sinonasal cavities in joinery or carpentry workers.36 These findings may indicate that other factors besides the type of wood are of importance-for example, the type of machinery used and the concentration of wood dust prevailing in the workplace (outdoor or indoor workers).
The risk of cancer of the sinonasal cavities was found to be significantly raised in all segments of the basic metal industries both in the manufacture of primary iron and steel products, consisting of all processes from smelting in blast furnaces to the semifinished stage in rolling mills and foundries (SPIR = 308), and in the manufacture of non-ferrous metal products, consisting of all processes from smelting, alloying and refining, rolling and drawing to founding and casting (SPIR = 541). The risk was also increased in industries fabricating metal products, machinery, and equipment (group 38) but apparently only in the subset of industries producing containers-for example, metal cans from tinplate, terne-plate or enamelled sheet metal, metal shipping containers, barrels, drums, kegs, and pails (SPIR = 571), furnaces, stoves, and other space heaters (SPIR = 329). The manufacture of motor vehicles, especially bodywork (SPIR = 600), 333 may be included in this subset of metallic industries. Common exposures to nickel and chromium compounds may well be the explanation; however, exposures to polycyclic aromatic hydrocarbons, cutting oils, fumes, and heat occur frequently in these industries. A further evaluation ofthe causative agents will require a full description of the workplaces.
No association was found between cancer of the nasal cavity and paranasal sinuses and employment in petroleum and chemical industries, apart from a nonsignificant excess risk among male employees making paint, varnishes, and lacquers. The latter association was also seen in earlier studies.7 "' In line with earlier reports there were excess numbers of cases among men and women in the textile industry'8 19; however, the association observed in the present analysis was weak and based on only three cases in spinning and weaving, of which one spun and wove synthetic fibres.
Unexpected excess risks of sinonasal cancer were observed in workers of both sexes making cocoa, chocolate, and sugar confectionery. The figures are small but the excesses are significant. This finding may be linked to the excess number of female cases observed in the canning and preserving of fruits and vegetable (SPIR = 778) and the highly significant excess number of female cases employed in farming (SPIR = 735), not found among men in this trade. The boiling of sugar, preparation of syrup, and similar work may be the subject of further study, although no case was observed in sugar factories or refineries, either among men (0-8 expected) or women (0-1 expected). Since these associations are based on linked material for the designated purpose of screening for occupational cancer risks, they must await confirmation from other studies.
Screening for occupational cancer risks by large scale data linkage has several limitations. In the present study occupational histories were obtained from nationwide registries and there is thus no information bias; however, misclassification may occur owing to the absence of detailed exposure information (other than company and industry) and due to the categorisation of patients according to employment held longest. Other jobs held by the patient may well be of direct importance for the occurrence of the tumour. Such unbiased misclassification will tend to bias the relative risk estimate towards 100, which implies that true associations may be overlooked."
Changes in risk of sinonasal cancer may also be due to a combination of social and economic factors prevailing among the employees in a given industry rather than to factors operating within the working environment. Except 38 Despite these limitations, even in a general occupational study of this sort, the predictable increased (and decreased) risks were readily apparent, and several additional risk factors were observed consistently, although these must await further confirmation. Overall, the present analysis emphasises the importance of industrial exposures in the aetiology of cancer of the nasal cavity and paranasal sinuses.
